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' FOREWORD

A primary goal of California pullic schools is to provide equal
oppgrtunity for all pupils to become proficient in the basic skilts and
knowledgeable in the basic subjects In our efforts to achieve this
goal, we must provide programs that are of sufficient scope and
depth to permit each child to learn at his or her own rate and to the
full level of his or her abijlity.

(afted pupils, as a group, have unique educational needs, many of
which we can meet only by providing fer a high degreé of flexibility
in" their educatienal programs. Several,years ago the Department of

. Education directed and coordinated a federally funded “project for

the development of curnculum materialé of the type needed for such
programs. The 1970 edition of this curriculum guide was a product
of those efforts, I am pleased that the- Departmefit now has the
opportunity to help further the educational opporyunities for the
gifted by publishing this 1977_ edition, Curricdum* Guide for

_ Teaching Gifted Children Science in Grades One T, gh Three: A

Sample Ecology Unit. 1 am confident that thls'updated publication

" will prove to be as valuable as its predecessor in our efforts to help

glfted children realize their full potential.

Super/mfendenr of PublicdAstruction
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This curriculum guide, which was planned and completed originally
in 1970 as part of a project under ptovisions of the Elementary and |
Secondary Education Adt, Title V., was updated thjs year as part of a
Public Law 93-380, Section 404, project, Development of Teaching
Competencies-Gifted and Talented Educapon, The guide is intended
for use by the teachers of students whase general mental abdity
places them in the top 2 percen of all boys and girls.

Curriculum Guide for Teaching Gifted Children Science in Grades
On¢ Through Three. A Sample Ecology Unit 15’ one of a series of
curhculum guides for use by teachers of mentally gifted students. The
1970 -edition of the guide wds writteh by Charlotte Morrison,

" Tgacher, Educationally Handicapped and Learning Disabled, Burbank

nified School District. She prepared the guide under the direction of
ohn C. Gowan, Professor of Education, and his assistant, Joyce

‘Sonntag, Assistant Professor of Education, both of:8an Fernando

Valley State College (now Cahfornia State University, Northridge).

“Fhe-guide-was-updated ¥ Howard N. Hubbard, Long Beach Unified_

Schootl District, under the direction of Paul D. Plowman, Consultant,
Gifted -and Talented Education, California State Department of
Education. and Director, Developmetit of Teaching Competencies—
Gifted and Talented Education Project.

DAV CampBELL v ] WILLIAM MAY

. Deputy Superintendent ‘ . Assistant Superthten8ent,
, for Programs . and Dtrector, Office of

’ ' miculum Services

\] ' \

REX C. TORTUNE R * SLIG 1. EIKLEN
Associate Superintendent ‘ ' Progran Manager
for Secondary F.ducation of the Gifted and Talented

Programs ) ) + kducation Management Team ~
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The following publications, which are referenced m this curric-
ulufn guide, Jare available from the California State Department of
Education, @ price of 65 cents per copy, ph.,xs sales tax for
LCalifornia resldents: .
Ekistics (1973) '

Science Framework for Califorma Publlc Schools Kind rgarten Grades One
Through Twelve (1970) . d ,
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The following publications 'in the gifted education series are also
available from the Department, each at a price of 65 cents per
copy, plus sales tax for Cahforma residents:
Curnculum Guide for Teaching Glff@d Chzldren therature in Grades One'
Through Three (1977)*

Cubriculum Guide for Teaching Gifted Chzldren Sczence in Grqdes One
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It is the intent of this guide to help gifted pupils in grades one, - *
two, and three to take an active part in meahingful learning activities *
.that concern the world of n#ural science. The.guide includes.a S
sample teachinggdeamning plan for a unit and eight sample lesson
plans. The emphasis-of the unit is on ecology and on varicus aspects "t
of that branch of science, such”as the biological, the envirofimental,
¢t and the geological. . -

. Overview .

Chapfer | includes a general view of the unit, a set of behavioral
objectives, and a list of.generalizations and concepts. Chapter 2
L —-offers-a sample-teaching-learning plan for the complete unit: Chapter - —

. 3, dealing with the gubject matter of the unit, contains eight sample

lesson plans; each lesson deals with a different ecological topic.

Each of the eight lessons in Chapter 3 begins with an appraisal of
the knowledge the pupil may already possess. The children are then
asked to organize thelr knowledge into useful patterns so that they
may ‘be able to apply it to gain new insights. Experiments and

. investigations are to be done individually or in small groups and are
to be followed by sharing of observations with the entire class.

Much of the work is to be carried on through group discussion, for
it is during the use of this technique that the pupils put4heir ideas
into words. The willirigness of the teacher. té accept unusual ideas
while requiring some justification for the ideas is the key to setting
the classroom climate and is a highly effective means of motlvatm‘g
the pupils to commit thegmselves with enthusiasm to this work.

" Creative writing activities may have a ve personal meaning for
" “some of the pupils; their efforts should be kept private if they do not
wish' to share aem. Grade marks for gehievement should not be
given for these™ctivities, and the ¢ghitdfen should be aware that no
marks will be recorde.d.'The purpose of $lte creative writing activities

-
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is to give pupals an- épportumty tb express thenr feellngs aboul

- nature. -

Y

1

. < )
f ’ Behavioral Objectives :
In the preparation of this guide, dmple. attention has been givén
the research of Jerome S. Brumér,” of J. P. Guilford and P.

" Merrifield (Univessity of Southern California), and of Benjamin S.

Bloom and his ask()t:lates Special-attention has been directed tqghe
affective and cognitive domaips of learning, as explored in Tax-,
onomy of Educational Objectives.® Certain functions in those
domains are designated in the list of objectives that follows: < '

-® The phbils will express a desire to know why organisms behave
. as they do in the orgamsms environments. (Knowlédge,
‘ response)
® The pupils will identify- spec1ﬁc mformatlon needed to answer
their questions. (Comprehehsion, response).

® The pupﬂs will seek means to answer their questions through
. eXperiments, resource matenals and resource persornnel.
(Comprehensmn analy51s receiving, responding)

__® The pupils will share information, as well as identify reeds.
‘when inférmation is lacking, by means of class discussions.
(Analyzmg, responding, valuidg) . s .

- NNt

'’

‘s

" ® The pupils will classify information on the basis of appropriate
,  categories, (Comprehensmn,response)

’ Y

] 'I]he pupils will find relationshi rFs between env1rom’1ental
_conditions and the ways in whlc orgamsms'respond (Syn-
thesis, orgamzatlon)

® The pupils w 21 express feelings of responsxblhty for ﬂfe roles
. people play iftecological balance. (Evaluation, Chraracterization)

® The pupils will recognize and * express an’ appreciation ‘for the »

aesthetic qualmes of "nature through mterpretlve behagor.— -

(Apphcatlbn, Synthesm responding, valuing) [

Other orgAizations of goals and objettives are equally appro-

. priate Science Framework for California Public Schoels: Kinder-

garten—Grades One Through Twejve includes'a number of objec-

~ tives under goals dealing with attltudes thinking processes, skills, and

« 2

volumes. Handbookl. Cognitive Domain. Edited b in S. Bldom and others, 1956,
Handbook II Affsttve Domain. Edited by D. R. Krathwohl and others, 1964. New York:
Davnd'hcl(ay Co., Inc. Lo

[

'Taxonomy of Educational Ob/ebnves ne%n of Educational Goals. ln twd

b



' »
knowledge.? Objectwes in McGraw-Hzll Evaluation Program for ESS
are grouped under the following hefadings. rational thinking process, -

. manipulation, communication, concepts, and attitudes.>

-
~ . . v

Generalizations and Concepts

Aftef the children have completed the unit, it js expected that .

. they will understand and *apprecnate at their partncular level of
sophlstlcatlon the Tollowing generallzatnons and concepts: :

® The substr—atum 18 the base on whmh an organism lives. As used
-1n this guide, the term substratum 1s roughly equivalerit to°the
more commonly used term ecosystem. ' .

Orgamsms have cértain physical charactenstncs thataenable them
to hve on or in-their substrata. o '

® Animal movement falls mto types of movement that are made - .
‘ possible by certain physical characteristics which- the animals ’
. possess. . - v

® Survival of the specnes is related to ammal move*nt as in the
mstances of migration, self-protectibn, and the seeking of food

® There is beauty in the movement of animals.._ s
@ Seed dispersal is identified on the basis of types of dnspersal that,

are made possible by certain charactenstncs of the seeds.
e Imf)rove chances of Bérmination dre réldted 13 the type of seed _ -
- dispersal within a glv‘en efvironinent. | v .
| ® Scientists of the past have ‘used techmques which can be
duplicated by elementary sfudents. .
* 4 ® There xa large number of dormant seeds in tge soil.” » .
" ® Life wotlld not exist in the way th’at we know 1t if the ‘heat
. from the sun were lost. . v
~® Péople adjust temperature extremes to su1t themselveg through
temperatuge-control devices.
L]
v ' ) o«
. ' L
" / é ’ { v

Sclence Framework for Califprnia Public Schools Kindergarten - (,rades One Through
'Twelve Sacramento Cajifornia State Department of L. ducatnon,j’lo . g '

3McGraw-tHul Evaluation Progmm for ESS, New York M

. raw-Hill Bdok Company, | '
Webster Division, 1974

. .

- =
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. Sample Téaching-.Lig‘arﬁi\ng'P'Ia.h"

T

-
)

A that can be drawn _if’&p for a science unit for gifted pupils in grades one
. through three. - - . ' , Lo
A % . 7" A Unit oh Ecology ‘ . .
Ecology is the study of the lationships between organisms (living
things) and., their epviro is. Such relationships include’ .the
Jntéraptions'of organisms Wwlth. other“organisms, and with nonliving
_. objects 1n their surroundings. Rpis unit consists of eight lessons,‘each
., of which pertdins to an important aspfct of gcological science:
.Substratumae. animal movement, seed dispersal,” temperatare, light,

. 4

’ » - food, water, and erosion. Suggested activities and Assignments for she

pupils are listed under each sidehead below. -

] T ‘o7 ' ) . .
The following sample shows the ‘type of teaching-learning plan-

.\»

-

»
/

S

/
-,

Substratum X . ‘
L Identify various sul‘)str‘at:{: o _— .
2. Reéognize éﬂq{acteﬁstics' of substrata. * ‘.-'.
3. Observe organisms’ physici'ﬂ asiaptatk\!ms to sgbsfrata. -
- /

Animal ment ' ] ‘/“ - ' R
1. Kdentify and classify W ovement{ .7
‘.2 Det,dr/mine the 'relationshi between the movemertt and the
substratum. . b3 o
3 Relate the movement to, the ‘su‘rvival'of jthe species. . y e

4. Appreciate the aesthetic qualitiqs‘of.mé\rtment. -
l K

4 Seed Dispersal , s T
I Identify and classify categories of seed dispersal. .

T

- .9 . '
3. Learn of earlier research techniques. . a

¢ 14 Tt ’

2. Relate dispersql to the survival &f the species. » - R
- PO '




. - .
. . . g »
. . , . 5
o Temp'eraLture . ‘ - )
. " k. Recognize the’ necessity of recelvmg heat from'the sur for llfe A

. ' onearth. . S .
. 2. Kdentify ways in which o'rganisms adapt to'témperatu’:e changes.

. Light ' Ce ) T

- -1. InVestlgate responses of.orgamsms tq light.

-

- 2. Experlence "human adaptive powers in response to lack of light.

Food - | . e . . ;
“ * . Establish a relatlonshlp between orgamsms and tiy
. food. . . . ?
2" Observe physrcal charactenstnCs of orgamsms that enable them .
- to obtain food: . Ve S .

3. Become aware of some ‘causes of famme and weays m which ..
. food supplles can be restored . . . -

, Water . ) ; A ‘
. \ l. Experiment to understand (a) movement of water\througb a’
.o growmg plant; (b) transpiration; and (c) water-seeking roots.

Leam of -physical adaptations—on the part of some animals-
“that compensate for a lack of water in their environment. )

T ) Become aware of people’s efforts to provide themselves with an
. adjpate water supply R ' ‘ . . e
-Erosion - ) b .
1. Experlment to observe c\ses of erosion. ‘
’ v 2 Relate erosion. to ecological balance. C . o e
.3 Gonsnder tHe sole of people in erosion coritroL*' o

M.my good reference rhaterials are available for use by teachers of -
“children in grades onggmtwo; and -three. The California . State- T
Department _of Education ‘publication -entitled Ekzsttcs is *recom- |
[~ .. mended as thg primary. reference work for teachers.! The suggested
' leammg experiences included in this document are excellent -
T’.hers should also find very helpful the chapter entitled “War and-
Peace Among the Niches” in Mary Budd Rowe’s Teaching 'Scien;e,, -
asConlmuous Inquiry.? ! T ¢ ,'""
LY * L] -

' ll krsn‘gs. Sacrdmento Callfomla State Depanmer:t of Educ,mon 1973

>

)‘ l(owe, Mary Budd Teachmg Scrence as’ Continuous Inqu;ry New York Mc(:raw lhll
Bso

k Company, 1973, 0 % . -‘
P . ) ’ . . . v
8 \‘ . e .. T N ‘ - . B
ERIC 13 ‘

L . 0 " Lk >




A numbe? of pemnodicals« generally contain -ecology-orignted - -
A material that wquld be of interest tQ teacheérs and/or students. . .
Almost every issue of Science and Children, published by the
# _ Natignal Science Teachers Assaciation, includes material on ecology.
' National Wildlife, published by the National f¥ildlife Federation, is
agpropnate for use by teachers; and Ranger Rick, another pubh-
~. ', cation of the National Wildlife Federation, cab be used’ by children. .
. Other’ recomnmiended materials are the Science Curriculum
Improvement  Study “Units “Po_pula.tlons” and “Environments,”
produced by Rand McNally and Company, and selected Kjts from ‘
McGraw Hill’s Elementary Sgience Study series. Among those recom- .
mended most strongly from the latter qre Gr ing Seedh, Brine -
Shrimp, Pdnd Water, and Crayfish L ) I
\ . . - »
N Evaluation

’ As the children prpceed tflrough the unit, it would be well of .
course, for the teacher to evaluate ‘as often as possible the progress
they are making. Techniques employed, materials used, degree of
enthusiasm. shewn, and any problems that might be mamfested‘ .
should be appraised. . -

Moreover, the pupils should bes ent:ouraged to make their own, )
evaluations and be given whatever guidance they ne&d in this efforts -
. The pupils need to (1) understand why self-evaluation is important .
to learnjng; and ("‘) develop gradually and securely the hab‘it of
+ . making meanmgful evaluations by themselves. . '
" Evaluation strategles are generally part of commercnally produced
" complete progrgms. 4 .
Teachers are encouraged® to read the chaptér on evaluation in =

Teaching Sczence as Continuous Inquiry .
f [ -

r

*,
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;Sample I.esson', P!ans ¥

The eight proposed lesson plans ‘on ¢he study of ecology are -
presented in this chapter. Each lesson includes behavioral objectnves i
recommended teaching strategies, suggested pupil activities and
expenences and lists of resource materials.

-

. Lesson One: Substratum

. Lesson one is intended: for use with a _¢lusger group o, thh

entire class. Much of the work is based on verbalization of ideas. Phe

- teacher should recognize that verbalization of self-generated ideas
may take a great deal of courage on the part of some of the children.
Wlllmg'ness of the pupils.to share knowledge and HE?Edmnt lack of
knowledge can be nurtured through a ﬁspectful aftitude on the part ',
of the teacher. In this way the teacher will be acting as a modet upon
wh1ch the chlldren can ba{e thenr own behavnor" %

. S Behavioral OBjectives . ; : w

Affective: ‘ . )

The pupils will receive and respond to the ldelas of the class.

(Receiving, respondmg) L .
w #The' pupils will share new knowledge Wltl’(t?le rest of the group ofr
. class. (Respondmg, valumg) © -,
. Cognitive: " ‘ 3

The papxls will frame questxons with.the clarity and specnﬁcity
necessary to acquire information. (Analysis, response)
The pupils will formulate a deﬁnmon of the term sybstratum.
» - (Synthesis) P
The pupﬂs will be able to identify numerous examples of substrata
' and some > organisms that liveon them. (Knowledge) ~
The puplls will use resource materials to find answersgto questnons
left unanswered by their observations. (Response, analysis,
application) -

/.



- The pupils will commumcate to the group or class thelr under-
‘standing of the relatlonshlp tgetween a substratum and the physical .

hersion, appllc 1on, respoﬁ'se)

Teachmg Stra&ges :. o

The.teacheﬁprovrdes
of substratum by showmg ilm; identifying the substratum and
. then havmg the children define the term.

. The teacher asks the pupils to suggest addm&nal examples.of
substrafa 10 demonstratt their understandmg of this ferm. -

The teacher allS 1me for the boys and girls- to receive and
- respond to ideas of 1w?§/ dual learners. . £
The -tedcher emc:\!ages pupil-directed leammg by providing an
opportumty for -observatjog and mvestlgatlon of ,the physical
charaeteristics of an _avafjable orgamsm POSSlblhthS inetude earth-
worms, snails, and§ow bugs.

« The. tea}:her stifaulgtes furthe,r reading by ant1c1pat1ng needs and
makmgsuitat;le references easily accessible.

éuggested Activities ! ‘ ‘-

- -

Show a film -that 1llustrates the concept of “the term. substra-
tum. Life on'a Dead Tree and Life in'a Vacant Lot are two films.that
. would be excellent far this purpose, Identify the organisms that live
on a given, substratum and develop a’workihg definition of the term.
Evaluate the puplls understanding of the term by asking'them to
. flame other substrata (e.g., a freshwater stream Or a stagnant pond).

Have the boys ang girls make a bmgo like game by writing the
names of Yjine differ®mt substrata in,njne squares on 23 cm x.23 cm
cards. Each card should have the names of the substrata arranged ina
differeht order. From 'small cards with organjsms’ names written on
the front and the matching substratum written on' the back, read to.
the pupils the names of the orgamsms that live in the warious
- substrata. The children £hould covet‘ghe approptiate substratum
squares on their ,catds Mwith markers when they hear matching,
organisms named. Thfee ‘sypstrata cOvered in a straight line make 3
\ , bingo. A check for corret¢tness of answers ‘can be made’ by referrmg
. to the'back sides of the teacher’ § Cards. :

\ "

»

Provide to each pupil a hand magnifier and a live organism, such as.
an earthworm, a.snail, or a2 sow bug. Rémind the pupils that no living
orgapism sftould be, m{streated and that the behavior of the organism
can bg easily observed"wuhout excesswely poKing and pushmg it.

- ¢

characteristic'Qf the organisms llvmg on the substratum. (Compre-f

-

engmg way of arriving at the meaning .

.

-

.’
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After the pupils have studied. their Qrgaﬁism, ask thent to describe
its movement. Insofar as possible respond to their questions with a
question. For example,-“How do you suggest we find out"”

Discuss how the needs of the orgamrism are met (food breathmg,
and so forth). Have the *pupils share Yheir observatlons inferences,
and concluswns

Answers to questions that are still Unanswered should be sought
by the learners 1Y reference ma)enals made available by the teach.er

Retam the organism in a suitable env1ronment (damp soil, for
example) for further study. )

The pupils should be mstructed to watch for examples of

-organisms that have different physical characteristics and that use .

different ways to achieve similar results within the same substratum.
An example would be the ways in'which an octopus, a fish, and.a
starfish move about.’ *These three creatures have different physical’
strudtures and move in different ways and-yet they all exist within
" the same sﬁstratum » - -

« Instruct the children to look through resource materials and to try

to find ,an interesting example of a physical characteristic that '
permits an organism'to survive in its particular substratum. Then let
each pupll present his or her example to the group or class.
Encourage a*variety of’kinds of presentation, such as the use of large-
illustrations or models, chalk talks, live demonstrations, or oral
reports. The following exempMfy the kinds of things that cam be
reported on: birds’ feet, which are adapted, to holding on to
branches; frogs’ eyes, which have transparent lids that close under’
water; and lizards’ skins, which preserve the body moisture of lizards.

r

. Resource Materials * . -

-~ -

‘EQU[PMENT FOR ACTIVITIES L~ )

-

-

Hand magmfier (Most science supply houses offer\n unbrsakable magmﬁer_ N

with several magnifications.)
Motion picture projector

~ * MATERIALS FOR ﬂxvmss

, . 2 ~— . '
Cards %cored like o cards (large size,23cm x 23 cm) - -

Cards with names of organisms written on the fronts and kipds of substrata
designated on the backs (small cards)
Available organism for study (earthworm, snail, sow bug, or the like)

Large jar containing damp earth .
Markers fog a bingo-like game -




10 . : Coe

SELECTED RE}ERENCES

. a

Books, articles, and miscellaneous

‘

Anderson Margaret I. “The Underwarer W%'rld of the Caddisfly,” Nature and
Scrence V (July 8, 1968), 14-15.

. *Ballin, Ahée “Woodland Activity Book,” Sclence and Children, X1l (Apnl
. 1976), 16-17. : -

- Earthworms. ELEMENTARY SCIENCE STUDY. New York McGraw-H111
Book Company, Webster Division, 1971. '

Hogn Dorothy Childs. Earthworms. New York "Thomas Y Crowell

Companx, 19s3. . - i
‘Kramer,  David C. “Isopods: The Un- Bugs »? Sczence and Chzldren XI
 J (January February, 1974), 14-15. Y
Ochs V. Daniel. “Bottle Biology,” ScTE‘ﬁc/e and Chrldren XIH (October
7 1975),15-17. .
Ripper, Charles L. Moles and Shnews New York: William Morrow and Co.,
1957. , .

Selsam, Millicent, and Betty Monrow See Through the Sea. New York
"« jHarper & Raw Pubs., 1955 .

.

v

Films: i < ce .
The Freshwater Pond Encyclopaedla Britannica Films, lnc 1962.
' Animals Thet Live in the Swﬁ Sutherland Educational Films, 1965.
S The Freshwater Pond. Encyclopaedia Britannica Films, Inc:, 1966.
. Ingroducing Ecology: Dependence and Sharmg Coronet lnstrucuorﬁl Media,
T 1972.
Ltfe in a Vacant Lot Encyclopaedia Brrtanmca Films, lnc 1966.
Ltfe in the Ocedn. Film Associates of Calrfomra 1955
¢ Life ona Dead Tree. Film Associates of.Cal¥omnia, 1957 -
. Wb/nders in Your Own Backyard Churchill Frlm Productions, 19%9

(Other films, filmstrips, and cassette- ﬁlmstnp packages may be used as‘
appropnate) <

’

. R rLesson Two: Animal Mo}vement

T charactenstrc movemeﬂ(s of plants and animals are basic to a
study’ of ecoiogy This lesson concéentrates on the movements of
various kinds of an;mal Mfe. Young children are naturally curious
".,_about animals, large and small, and can, with appropnate instruc-
tion and guidance, learn a great deal about animal movément and
related behavior. The content suggeste,g here is suitable for use by an
. entir€ class. , ~

I R I P :
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.’ Behaviorpl Objegtives ‘
Affective: C .

. - The pupﬂs wﬂi .express interest in mvestrgatmg physical chatacter-
" istics of insécts to determine how they are able to move. ,(Response)

The pupils will contribute ideas while consxdenng questlons about
‘migration. (Resppnse), )

- The pupils will express app(ecnaflon for the aest‘hetlc qualities of
animal movementﬂuougb—%dsep’é{ vanous art frms {Valuation) '
*  Cognitive: * . - . /

The: pupils’ will be “able to 1dent1fy some basn(‘z{fypes ofﬂnsect '
movement and to’ ~claSSlfy insects within theSe categones ¢Compre-
hensién, knowdedge)- . '

The pupils ylll bé able tO recegnize some physlcal chaxactenstlcs
. that enable insects to movs inthe ways they do. (Extrqpolatxgn)

The pypils willexplain the rélatibriship betWeen animal movement

*and the substratum (Comptehensnbn response) -
£y The pugxls will describe the relatlo}nshm between mlgratloh:and,
sumval of the specibs (Apphcatlbn) .. ,g\ '

'.l'eechmg Strategles - s o
" The teacher provides opportum"es for Sbservatlon of physical
Ke characwnstlcs of '”’msects and ammals W1th whth the chlldren ai'e
, famxhar ) .
. The teacher encourages’ the ;iuplls to form onthéses and to :
beco/me aware; of gaps in thelx mformatlon by means df group
. ' discussions. - N o
{ The teasher prdvxdes for kanledge ‘exploratmn by askmg
provocative questlons . , C e
The teacher providés resource- materials.- N
The tedcher gives. the childrem opportumtles to*express some of

-\

-" Y

their ideas in threevdlménsmnal art forms. v - =
. The teacher'helps the\pumls to develop visualization skllls and
¢ awareness< by showmg. themda way to descnbe wews ‘from_ an
* unaccustomed vantage point S e wa
The teacher re'mforces ongmallty, ’by providing a .receptlve
atmésphere. | , . .. “

g SugﬂestedActMties ' . . \,.'.‘; e - ‘
' . Arrange a study trip to a vicant 1o l’/wgtream, apond, d backyard,
.. - .or a remote pars of the school playground. (Parks and public areas
£ are often sprayetd for-the elimination of insects and would have very
little” to’ offer.) Ask the pupils s 1q observe the way Insects moye and
where' they,.go. “The bHbservations should be recorded and tabulated
- during the trip to identify the most frequently used .mode .of
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" movement and its purpose. Encourage the children to catch samples
of -the kinds of insects they 'discover along the way or at the site
_ chosen. Eeet, wings, and other distinguishing appendages or parts-_ K
» shbuld be examined with magnifying instruments: Sketches tan be
o made during’ the trip or lafer at schbol,lf the pupils desire to'do so.
.~ Supervise an insect race. Provide a, sheet of paper with a large
) circle drawn on it. ‘Mark the center of the circle. Have each pupil
place an insect of his.or her choice (no flying insects) at the center
~  and watch closely to see which jnsectegeF:s‘ the outside of the circle

a

. first. About five ifsects may race at a t N

Show a film about a common'insect! Be sure that the film shows
the characteristic parts of the insect: Then compare the insect shown
in the film with those that were noted on the study trip..
Show the film Animals— Way's They Move or a similar film.
Arrange a library period dunng which A{(he learners can examme )
books and articles having to do with anim movement S
Ask each pupil to think of an ammal he or she especially tikes and |
_ to make a model of it out of clay!
+ - Have each child arrange or construct a simple background to,
s illust(ate the substratum on which the animal of his or ir choice
lives. "Encourage each chlld to point out the phys1cal characteristics J
L4

. that permit his ‘or her animal to be mobile on ot in its particular
: substratum..
) ' Ask what changes of environment take place in Canada and in our

,krthem states-in the late fall andsearly winter. (Temperature and’
ilability of food are the factors to be emphasized.) °
. Continue questioning in the following, manner: .

® “How do blrds surv1ve w1th no Truits, seeds orinsects avallable
. in the winter?”’

® “Why' don’t all birds just stay in the warmer areas of the
country all- of the tlme"” ) : .

“Do salmon and ducks have the sa‘me reason for nugratmg"” :
“What would happen to the salmon if they stopped mxgratmg"”
“Do people ever migrate?” - . ~.

-

What env1ronmental changes cause people to migrate?”!

Ask the class to watch and study the flight pMerns of birds.
(Some species of birds have definite, flight patterns ‘which can be
identified; for example, flap-flap-flap-glide or ﬂap-gllde flap-glide.)

Have the children ﬁnger-sketch in the air the ﬂlght patterns'they -
observe.

- ~ Suggest to the pupils that a bird flight pattern has a certam beauty’

' that can be captured by putting it into-an art Yorm. Ask them for any

. , '

X
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ideas they mlght have as to how to do this. (A well-o‘bserved pattern

Ad can become the ‘basis of a creative dance such as a stepstep-step-

' & " slide: the meter for poetry; the lme for pairrting or sketching; or the

rhythm for music.) . .

! Encoirage the children to use the patterns they have chosen in

-l ways that show the beauty, the symmetry, and the gracefulness of
the flights of birds. .

)
[

‘ Resource Materials
EQUIPMENT FOR ACTIVITIES = ', -
PR Ha.nd magnifier—one per pupil} ‘_ v -
Motion picture projector ) ﬁ:‘x .
. MATERIALS FOR ACTIVITIES

A'large sheet of light-colored paper. 61 cm x 92 cm; with 2 61/m diameter
circle and its center pomt drawn on the paper

Notebooks and pencils - . Nt
A smifll drum and other rhythm instfuments X
- . 1

s -

" < cleaners, feathers wire, and the hke) ‘ .

"Kane, | 'Henry B. Wings, Legs, or Fips. New York: @lfred A. Knopf, Irtc., 1965.
McClung, Robert. Mammals and How They Live. New York' Random House,
. Inc., 1963. {See especially pp. 20--26.) :
Morris, Steven W. “Hitch-Hikers of the Sea,” Nature and Science, IV (Mafh
o, 13,1967), 11-13.
- Ravielli, Anthony. From Fins to Hands, New Ymk Vnkmg Press Inc., 1968.
KL Films! )
Animals That Fly! Filmr Assocxatés of California, 1961
! Anirtals—Ways They Move. Encyclopaedia Bntannica Films, Inc., 1956.
‘ .. Snails: Backyard Science. Film Assotiates of Califorma, 1965.
. Wonder of Grasshoppers. The‘Moody Institute of Science1959.
- ) . . s *
; ‘Lesson Three: Seed Dlspersai /
. This section can "be adapted for use with a clusfer group or with
mdl'vndual pupils. The problems presented here have solutions based

. N

A supply of clay ‘ . S ]
A vanety of art materials (pants,, st'arch yarn, glue, straws, sticks, pn .

SELECTED REFERENCES L
S~
.Book and articles:. - . N
Bernll, Jacquelyn. Wonders ofAmmaI Migration. New York Dodd, Mead&
.Company, 1964. : o .
L/ . Chrr, Archie. “How Do .Turtles Find the Sea?” Nature and Sclence VI
(January 6, 1969), 12-14. L%
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on direct observation and proyide excellent opportunities for the
children to work independently. For the purposes of this lesson, it is
recommended that the teagher act as a resource person and offer
advice only if it is solicited by the pupil. *,

The creati¥e writing experiences encouraged in this phase of the

unit may have a very drect, personal meaning for some children.

What they write, therefore, should be kept confidential if they prefer -

privacy. These creative activities are planned -to give pupils an
opportunity to express their own feelmgs about the world of nature.

’

Behavioral Objectives
Affectivess .

L
The pupils will describe the character or quzﬂlty of nature’ as |t
relates to the whimkical, almost haphazard. process that results in the

continuation of plant life 1n nature. (Characterization)

Cognitive . )

The pupils will learn to ldentlfy four categories of seed dnpersal
{Knowimg, receiving)

The pupils will classify seeds on the basis of the way jthey are
dispersed. {ComprehenSion, response)

The pupils will investigate *seeds to learn how- they disperse!

(Analysis) , ]
The pupils will relate types, of seed dlspersal to improved chances*
of germination.-(Application) a4

The pupils will become acquainted with the ‘method USed by .

Charleg Darwin to*find out.how many,seeds are contamed in a'given
amount of soil. (Knowledge) /
The pupils wnll investigate to determine how great a number of

"seeds is necessiry o ensure continuation of .the species.
2

(Organization)

Teachmg Strategies

The teacher provides an opportumty for the children to note the
similarities between things by having the chlldren identify the
inherent properties of the seeds. ©+ — -

The teaCher uses a game as a problem-solvmg approach to the
stimulation of the skills of search. )

The teacher elivits exploratory responses by provndmg opportuni-
ties for the pupils to examine phénomena thro xperiments.

The. teacher guides the pupils through a* of the work of
creative people, considering the methods that se persons devised
and used. ' )

4
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Suggested Activities — .

By the time they reacb the third grade, many children will have a
general understandmg of how seeds disperse. In a group discussion
the teacher can test to determme whether the pupils are familiar with
such categories of ' dispersal as airborne- clinging, popping of
dropping, waterborne, and seeding through animal droppings..If the
students are familiar with these categories, the teacher may move on
to the seed-box race activity. If categories of dispersal are not clearly
understood the teacher may proceed as follows:

) ° En}arged teacher- made sketches of three or four seeds repre-
"’ senting twa categories of seed dlspersal may be shown on an
overhead projector. . . .

® The pupils should eXperiment with real seeds to determine the
type of movement of each seed and to identify the character-
*istics that permit or enhance this movement.

® The pupils should locate pn each projected sketch the sets of
seeds that belong in the same categories.- -

Seed-box race ?
Each pupil should have a shoe box with enough seeds in it to cover |
the bottom The seeds should :epresent several categories of

dispe -

Aja signal from the teacher, the children shouwld begin to separate
the seeds into piles representing categories of dispersal. Thé boys and
girls should quickly recoghize that they need to devise .ways to
separate the seeds in groups rather tharn to separate thean one by"one,. °
(They might draw a strip of cloth through the box to collect the
" seeds that cling, fan the box to blow out the airborne seeds and s0
forth.)

Winnin race-—-getting all the seeds in the box classified—shohld
not be emphasized, but the methods used to separate the seeds
should be discussed. 4

Further investigation of seed dategories

Clinging seeds should be examined with a magnifying glass or a
microscope; the shapes of the hooks and barbs should be compared.
‘The pupils should make enlarged sketches of the hooks and barbs.
The learners may use the various shapes of these hooks and barbs
as md1v1dual pirces for a mosaic art preject. Each piece of the mosaic
should be made in the shape of a'hook or barb observed on a seed.
The overall design of the mosaic is not to be prescribed. 1)
Airborne seeds shouldsbe observed in motion to see whether their
motion is consistent or haphazard.
g

23 - '
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The&i]dren should be encouraged to try to, find out why some )
seeds  spin or float through the air in a consistent manner. =
Pupil-created experiments, such. as dropping: seeds onto a bed of

. loose sand, will demonstrate how the seeds can penetrate the surface
* of the soil to improve chances of germination.

Popping or dropping seeds can be observed by hanging ripe but

- still-closed pinecones or,eucalyptus pods in a warm, dry placé in the
classroom. Light-colored paper should be placed under them. Care
must be taken to hang these seed pods in the direction they take

‘ when they hang naturally oa the trees. In time, the seeds will drop
onto the paper. ' . ) )

The concept that humidity is a factor in seed dispersal can be
- démonstrated by placing an open pinecone and a dandelion with a
. - full head of seeds in a shallow pan with a small amount of water in it,
covering the pan with clear plastic, and setting the pan in the sun.
i The air under the plastic will become more moist. The pupils will
observe the pinecone and the dandp]io‘n'g‘radua]]y closing. The class

should be made aware of the relationship of this phenomenon to the ,

‘

probability of sugcessful germination Sf the seeds.

The film Seed Dispersal can then be shown, with the sound turned
off. . v
The teacher should ask the children’to recall examplés of seed
- dispersal seen in the film. A list shquld be made. The children should
* also identify the categories of dispersal represented.

Next, th€ teacher can read of an investigation made by Charles
Darwir} to determine how many seeds were found in a given amournt
of soil. (See Millicent Selsam’s book Play with Seeds.) The pupils
should duplicate the experiment. .

The film Leaf can be shown at this point. In this special feature
music_is:substituted for narration. The music follows the path of an
autumn leaf as it soars on the wind in a2 Yosemite canyon and floats
down a stream. )

Each learner should write down what he or she thinks his or her
own feelings might be if tossed by the wind and carried gently along
by the water, much-as a leaf or a seed. The class’should be allowed to *
use either prose or poetry in writing these impressions.

. Resource Materials = . . ’
" EQUIPMENT FOR ACTIVITIES :
Hapd magnifier—one per pupil o
Microscopes * ’

Moti#n picture projector -

Y
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MATERIALS FOR ACTIVITIES
Colored construction paper, scissors, paste for rposalcs
A dandelion with a full head of seeds et

* Enlarged teacher-made transparencies (for the overhead pro;ecto‘r) nhowmg ¢ .
three or four seeds and representing two categones of seed dispersal

Eucalyptus seed pods . ) %
One inch of sand in a shallow box o « }
Ah open pinecone-
Ripe but closed pinecones o . .
. Shoe boxes (or boxes of simitar type)—one per pupil '
A variety of seeds, in quantmes sufficient to cover the bottoms of all the shoe . /
boxes . 4

s

' Wnting matenals '

SELECTED REFERENCES / e
Books and articles

Falk, John H. “Wheelng Your Way Through the Outdoors,” Sczence and
Children, XI (May, 1974), 10-11.

Hdmmond, Winifred G. The Rlddle of. the Seeds. New York: Cowaid-
: ‘ McCann,Inc 1966.

Jordan, Helene J. Seeds by Wind and Water. New York Thomas Y. Crowtall
o Cothpany, 1962. .

Selsam, Millicent E. Play with Seeds. New Yor.k Willfam Morrow and Cc.,
1957. (See especially p. 48 ) s )

Films: .

How Seeds Are Scattered. International Film Bureau, 1973.

Leaf. Pyramid Film Pro@uctlons, 1962. -
* Seed Dispersal (Second edition). Encyclopaedia Britannica Films, Inc., 1957.
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i Less6n Four: .- ;:
Temperature—Ats Influence on the Environmen

,To try to assign a particular time allotment for the-guestioning in
this section would be unwise. The pupils might answer the first .
question' so completely that. some pther questioms would be * °
redundant; or there might be a need to spend extra time on
particular 4spects of the lesson. The teaching-learning 51tuat10n must —

" be flexible. SN

This lesson provides excellent opportunities for the children to T
acquire practice in critieal thinking and in the precise communication
of their own ideas. was pointed out in Chapter 1, the
willingness of the teacherho accept unusual ideas while requiring
some foundation for them is vital tg the classroom climate and is
indispensable to pupil motivation. . .

x N «
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- Behavioral Objectives ) T . .

Cognitive: : ' Lo

Suggested Questions and Actlvmq

.- with them from warmer areéas, the things that are neCessary fors

18

I

Affective; vt ' o o ‘
* The pupils will give'evidence of their enjoyment in-becoming
involved in activities and expenments to support their h otheses .
(Valuation)- - '
“The pupils will show intérest mﬁvatcmng for eVldenCes of
}gbematlon taking place in'a frog. (Comprehensnon response)

.

e pupils will fgrm hypotheses about the consequencés of a loss
of heat from the sun to,the earth. (Analysns response) .

The, pupils will identify four ways in which life adapts ltself'to
extremes of temperat’ure (Knowledge) "
The pupils will compare ‘the ability of human bemgs with that of -

other ammals to adapt to extremes of temperatyre. (A 1alysis) :

.

¥eaching Strategies -, o ) A

- The teacher elicits exploratory responses by propOsmg questlons

The teacher encdurages the pupils to find, answers to their own
qugstions through experimerffation.,

The teacher .mpropes the learner’s skills .in idea generation by °
motWat'i}'ng him or z:er to read and listen discriminately and by'
providing him or her with suitable materials for research.

The teacher arranges activities that will help the children to
interact intelligently with their peers. For example, group discussions

- of some of the more. difficult questions can be held; by taking part in

these discussions, the children can develop skill; in receiving and
responding to the ideas of other persons.

The teacher encourages the development of the pupil’s skill in
expressing his or her emotios effectively and constructively by
creating a receptive classroom atmosphere. The child feels he or she
1s appreciated and- respected therefore, he or she wants to learn and
to express himselfwr hers

.

“WHhat would happen if the sun cooled down so much that the’g _
earth got very cold? Would life cease to exist?” If the pupils believe" ‘
that life would cease to exist, remind them that humans are |,
intelligent beings and are able to explor thte polar regions. .

The teacher may then need to ask: ‘“How do pedple survive in so
greatly changed an environment?” In contributing and hearing
answers to this question, the children would come to-ecognize that
people are able to explore the polar regions only because they bring

survival.
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““How would reduction of heat from the sun affect such bodies of
water as rivers, lakes, and oceans?” The léarners may have some

&
questlons aboug ice founing on moving water and on still water, or |
about ice forming in‘bodies of salt water or fresh water. This .
querying can bé expanded into‘an experiment whereby the children Oy

freeze tap water and salt ‘water to find out whether there is a
difference between their freezing rates. It is 1mportant that the pupils
. set up most of ‘this experiment by themsglves, “with guidance from M
the ‘teacher only when needed. They should determine what
equipment they require and what proceduré they will use, and they
should keep records of what pens. Aftef they discover that salt
inhibits freezing, they_should De encouraged to think of ways in
- which this information could.be used tOﬁnan sadvan .ge. . )
“Do yoéu think that the oceans wol™d freeze sohd to the ocean

- i .

ﬂoors"” T : ’

- “If ponds and lakes freeze to the bottom “how do the ftsh .
survwe"” ,

“In the polar regions are the lcebergs frozen to the floor of the
. ocean?”

**Can you think of any beneflts that might be derived as a result of -
"a cold .earth?” Any of the benefits of refrigeration would be |
appropriate. Inqulry should® be made as to how- the products to be C
refrigerated would be obtamed

“Is the sun the only sdurce of heat for the planet M‘?" If t'he
pupils bring up ways to produee .heat for buildings and the like, it
.would be advantagéous for the class to investigate the source of.
energy for the fuel in question for example, coal and oil come from +
“ plant and animal life, which got their.energy from the sun.

“How would the presence of a volcano affect a small area of a cold *
easth?” Warm air nsing from a volcano would cteate some wmcfs that
could be - -investigated. Warm ait rising "can be observed in the e
classroom by usirmg a light bulb to hteat, the air and suspendmg tlssue\
paper to make the motion of the air visible.

“Would this resulf in rain?” The learners should be encouraged to
find answers to this and other guestlons by means of reference
mateTials. It is the teachér’s place at thls age. level, to make sure that
referemrces are found*by the children without undue delay and that in
each mstance the chilg participates irfiocating The references.

- “Where is the earfh hot enough to\melt rock?,’ ThHe existence of
heat within the earth, as distinguished from outside heat that comes -
from the%un, is the concept to be brought out here.

“Two sources of heat for-the-earth have been’identified. How can

ﬁ:oll wghich source provides the heat necessary to cause seeds to  * Y
. sgr household thermometer can be placed in the ground at o

a .
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various depths to measure temperature differences. The ground _
should be opened with a.trowel and closed qunck.ly so that a
temperature change will not be caused by the surface air. The pupils .
showld note that at the surface of the gound the soil temperature is
sevéral degrees hotter than it-is a few-inches-below the surface.

“What do people do to make themselves more comfortable when
the weather is too cdid or toe hot?” The reSponses of the children
should be recorded in three appropriate columns, without headings.

_ The columns should correspond togertam categories, such as “adapts

Y .“

clothing,’ “‘adapts envsonment” (housmg, automobiles, and the
like), and “adépts food-and beverage The pupils can then identify
the characteristics that are«in common with each column and can
give titles to the columns.

epple are just one variety of animal: How do other animals solve
the p blemfof‘ adapting to temperature extremes?” The leamers
$hould now consider, first through research and then through

" small-group discussion, the ways in which animals adapt themiselves

to extremes of temperature. Each group needs a pupil representative
who can either write or put on a tape recorder the ideas brought out
in the discussion. The learners should be lookmg for the broad
classifications of adaptive abilities of animals, such as hibernation -
and estivation, rather than examples of individual animal adaptation
to temperature extremes. s, )

It would be appropnate at thlS time to show ‘the films The Desert
Commumty and Hibernation and Other Forms of Dormancy. The
children should be allowed to add to theit lists of ‘broad classifica-
tions of*adaptnve abilities of animals.

“What. differences 2 are there between the adaptlve ability of people
and that ofoother ammals"’”

-

RésOurce Materials- - ' o S . o
EQUIPMENT FOR ACTIVITIES. L
Hodseholqthermometers one pf?l"!ve pups
Motion picture projector  » 1% .
. Tape recorders—one per five pupils y i
MATERIALS FOR ACTIVITIES - . )
A supply of ice for classroom experiments .
Transparentppntamers all of the same size and shape !
SELECTED REFERENCES ) !
Books and drticles : .

Fenton Carroll L, and Mildred A. Fenton. Our Changmg Weather Garden
Cxty, N Y&Doubleday & Company, Inc., 1954,

[ 4
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Hankla, Alice K. “An Energy Conference for Little People,” Science and
* Chuldren, XII (April, 1975) 21-23.

’ -erk Ruth. “Survival vm the Desert,” Nature a
1967), 4

Sutton, Ann, and Myron Sutto
McGraw-Hill Book Comnpany, 1966.

Webster, David. “Exploning Winter Ice,” &qture and Science, VI (January 3,

»

Science, V (October 30,

e Life of the Desert.fNew York:

1969), 4.
Wyler, Rose. The Ftrst Book of Weather. New York: Franklin Watts, Inc.,
1956. o
\ Filmg:
Animals of Alaska. Northern Films. 1958. - . -

The Desert Community. Encyclopaedia Britannica Films, Inc., 1965.

Hibernation and Other Forms o Dbrmancy Encyclopaedna Britannica Films,
Inc., 1962.

Life on the Tundra. Encyclopaedia Britanmica Eilms, ﬁc 1965.
Living Mammals. International Film Bureau, 1960. ’

v
Lesson F ive: Light -

Although parts of this section can be done by an individual
student, in general it is more su1t’able for use'by a cluster group or by
an entire class.

Behavnoral Objectives s :

Cogmtzve -~

-

The pupils will develop hypotheses about the effects of_certain
variables @f light upon the growth of plants. (Application, valuatxbn)
The pupils will carry out experirhents to test their hypotheses.
(Response, analysis)
The pupils "will observe /in other organisms certam responses that
”Mesult of light sens1t1v1ty (Knowing, receiving)
+  The pupils will ‘participaf® in experiences in which théir other
senses must compensate for the simulated loss of the use of sight.
(Analysis, characterization) .

’ Teaching Strategies ¢

The teacher prov1des time and materials for the pupilg to nlan and
carry.out experiments¢o test their hypo es. .
The teache( helps the children to 1m§§e their skills*of search by
Q}b@ratmg upon structures with which they are already familiar.
The fteacher eﬂcourages -the learners to be on the alert for -
information that allows one factor to lead to another factor as they
.~ listen tbﬁddmgs about phenomena related to- llght sens1t1v1ty not
observable in the classrogm

.
- NP
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Suggested Activities = - o,

Rev1ew through class dlscussmn prev1ous pupil observatlons of
plants seeking’ light. .

Ask what différences the chfidren think there might be in the
growth of a glant if the light on the plant were colored. Discuss ways
in whlch the pupils could find' out. (They should consjder doing
expenment& carrying out research in books and periodicals, asking
resource persdns,’and so on, ) -

Ask the children whether they believe that the intensity of light
might have an effect on seed germination. (Encourage them to give
reasons to suppost their hypotheses.)

Deterrpine whether the pupils can think of other variables of light,
such ag-the amount of light measured by time er the properties of
sunlight compared wit#those of artificial light.

Allow the learners, individually or in.small groups, to choose a .

variable of light fo test by means of an experiment.’ Each pupil
should, form{a hypothesis about the probable effect his or her test
will have O 2, plamt, write the hypothesis on a piece of paper, and
seal the’ paper in an envelope to be kept in his or her own desk.
The experimgnt should then be planned and carried out.
. When imﬁuals or .members of a group agree that thelr
experiments Ate completed, they should make written summaries to
te shared with the rest of the class. - =t
*Each pupll should open his or hér own envelope to see how nght
or wrong his or her hypothesis is. (This action 1s a private one, and
the results do not need to be shared with the class unless the child
volunteers.) If any éxperiments have failed completely, the teacher
may bring all the pupils together to. corkider the problems

encountered. . \
Next provide each chlld with an earthworm and a magnifyin

glass. Tell. the children to look for eyes. (There are none.)

Have each pupil construct, from 4 §crap of paper, a smallarch that
will cast a shadow on one end of his <§r her earthworm. Direct him or
her tg shine a hght on the other end to see if the worm will
repeatedly move away from- the light. .Ask the pupils why earth:
worms would have any need to be gensitive to light.

Encoyrage’ the leafners to predict whether snails, ants, sow bugs,
ladybugs, and other small creatures would likely be sensitive to light.
. (They should note that organisms are able to adapt themselves to
living in certain environments.)

Now, blindfold several pupils. Tell them that they will need to use
other senses to substitute for the, light that enables them to have

_ sight, . e
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During this experience of "temporary “blindness,”’ the children
«- " should have no trouble iderifying certain sounds without being
* able to see what is happening; for example, the scraping ‘of chalk as - v
someone uses it on the chilkboardor the squeak and the simell of a
felt marker as someone writes with it on a chart.
One grouprof children-can devise ways of employing two sgnses at
a time while other groups try to guess, withdut being able to see.
. They might try to id®ntify the following: the sound and the feel of
moving air as pages of a book dre allowed to turn under one’s thumb,
the sound 'of pouring a carbonated drink and the feel of its gas
bubbles, the impact and the sound of a.large book having been .
dropped on the floor, the’taste and the smell of a piece of chocolate -
candy, and so forth. N ’ . :
Having had several experiences of being able to sense without
seeing, the learners wjll have a better understanding of the adaptive |
abilities of the bat, as explainef in the film Blind as a Bat, which
should be shown at this time.
Read to the class the article entitled “How©wlg Hunt.”
> In a class disCussion contrast the ways in which bats, owls,
and other creatures use hearing to compensate for a lack of lightand -
the inability to see as most animals do. ’
1 ", The very deep parts of the sea are dark. Ask the children whether
there is life in such'areas and, if.so, how it gets along without light.
(If there is a general “right now” kind of interest in this subject, the
teacher or another pupil can read to the rest of the class. If individual
learners are intereged, they should be given time to read while their
interest is keen.): “ .
, Describe a hypofMetical situation wheréin the members of the
class, along with their, fammities, ,must move to a planet that is totally
dark. The People may take anything they need with them when they
g0; and they will be able to order supplies, at great expense, from the
planet Earth. Have the pupils make plans regarding the equipment
v and supplies to be taken with them. Ericourage the class to make one
. or several dioramas showing life-support systems, recreational facili-
ties, economic provisians and developments, transportation systems,
and the like—all of which are intended to, make life livable and
* tolerable’on the new planet. " / ’ ’

Resource Materials .

EQUIPMENT FOR ACTIVITIES
Flashlights—one per three pupils .
Hand maghfier-one per pupil , .
Motion picture' projector, , : ' .




MATERIAIS FOR Acf;‘vmss
« - Cloth for blindfoldi

. Earthwonns—one,per pupil ST T ‘ 5
Large wdlgoard cartons for dioramas ;
Milk cartons of several sizes 1
v~ Plants—one per pupd (mmt geranium cumngs, and the like)
SELECTEDREFERENCES P oo, ) Ve
Books andarticles
"’ Payite, Roger. “How Owils Huxg ” Narure/tmd Sczence 1Y% (January 30,\
:1967), 4-17. . -
- " Selsam, Millicent, and Betty Morrow See Thmugh the Sea. New York: )
- : Harper& Row'Pubhshers Anc., 1955.

Simon, _Seym. . Animals jn Field and Labomtory “Scierrce Projects in-
. . . Anima] BeRavipr. New York McGraw-Hill Book Company’, 1968. (See
a espec1ally m 7—10)

Thornt N icy M. “Lighting the Way fer Plants,” Nature and Scxence Y|
(De ¥968) 6_‘7 v
. ~ Film.. < v «© i
. " Blindasa 'Bat.' The Moody Institute of Science, 1954.
.Leson Six: Food -

/As in the,casesof Lesso ' Five, this section on the eating habits of
* animals afd certain food toms and contributions ‘of people will
( « have appeal for individual pupils. It will be appropnate for use also

. by a large group or by the class as a whole.
Behavioral Objectwes c o, -
- ’ ’ \ P
Affective, ) : .,

The Bupils will describe some of the difficultiés that would hkely
‘be experienced by péople or Beasts in reestabhshm a food supply
affer a natural disaster has' OCCurred (Analysis, valuation)

Cognitive:~

The pupils will clessify ammals. ar the basis of the physical \
mctenstlcs that determme ‘what they eaty (Comprehensmn
response) > ~ .

* The pupil will explain the relatzonslyp between plant life and the
survival of animal life. They will distinguish between .herbivorous
ammals and camivorous ammals (Synthemv orgaruzatlon)

Teachmg Strategies

The teacher uses the questior technique in order. to draw close
attention- to the relationships that exist among avallablhty of food
.. ability to consume food, and survivgl. -



*The teacher uses a film to show in detanl how The body parts of
variou$ animals are relate¥ to their eating habits.
The teacher pses an ar\tXBOKJVect to 1llustrate the dependency of one
life form upon another for suxvival. N

The teacher uses class discussion to stress the concept ofpeople S
need for a balance of nature. . . -
Suggested Activities ’

Ask. the learners to n'afne'thinés that birds eat. From thi§’list make
a chart that shows the things eaten in each case, the kind of beak
needed for the particular food or foods, and the kind of bird that is
beirig considered. An example of such a chart follows: -

Kind of food - Kind of beak Kind of bird #~
_ Food from water ~ Broad, flat beak ‘ . DLck
N ) ’ with sieve-like
. teeth -
e Rodents, Hooked beak for Hawk, owl
~  small animals tearang flesh :
Seeds . Short, stubby / Quail
beak for e o
E seed pecking .
Insects from * Chiselbeakor» " " Weodpecker
tree bark wood-borer ' .
Nectar from .. Sucking beak Hummingbird
flowers . ) . .
Show the film Animals—-Ways They Eat. ,

Display some illustrations of prehistoric animals.

/Encourage the pupils to give loglcal reasons, on the basis of
cmformatnon they. have ‘gleaned from the film, to suppdrt their
hypotheses about the eating habits of the illustrated prehnstonc
animals; that i carnivorous or herbivorous gating habits.

Ask the children to name some carnivorous animalsJthat are found

N in North America. .

Pose the following questnons “Would these North American
ammals be able to find food if a drought caused plant life to die?”
(Accept a “No” answer if the pupils do not percelve at this time the
secondary consequences of-such a drought.) “What apimals might
starve?” “Would-gamivorous animals be affected Jif most of the
herbivorous animals did starve?”

Ask also: *“‘In ‘what other ways is plant life used by amnVorous
animals?” (Plants cann be used for shelter, hiding places, perches,

+ . nests, and the like.) “How is the balance of nature (in this case, food
supply) restored after a disastgr, such as disease, flood, or fire?”

-39 . :
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Begin’another line of questioning: “If you were an aphid, what
would you eat?” “If you-were an aphid, what might €at you?” “If
you were a (whatever ate the. aphid), what might eat you?”
(Continue in this manner to establish a “food chain.”).

Provide each pupil with-a long strip of adding machine tape. Let
each chjld make an illustrated food chain’ by starting at the left of
the, tape with the name of a small life.form and adding to the right of
that entry the names of increasingly larger life forms that would ~
consume the one designated at its immediate left.

Ask additional questidns, such as those suggested in the paragraphs
that follow

“What do people do to %void starvation between -harvesting

tnmes"”
_"“Before refngeratnon ‘and canning were invented, which foods

could have been stored for long periods of time?”

“Do people ever have too little food?”

“What do people do when a disaster causes a feod shortage?”’
' “What*ways hdye people found to preserve food so that 1t might
* be eaten at a later time?” (Methods include refrigeratmg, cannipg,
dehydratjng, freezing, smoking, plck]mg, pasteurizing, and vacuum
packing.)

R,'uouroe Materials . <

EQUIPMENT FOR ACTIVITIES
Motion picture projector :
MATERIALS FOR ACTIVITIES
Adding machine tape
SELECTED REFERENCES T *
Books:
“Abrams, Isabel S. “Sensitivity Sessions on Ecology." Science and Chzldren,.
< XJI(Aprll 1975), 21-23. ‘ - .
Burt, Olive W. The Rirst Book of Salt. New York: Franklm Watts, Inc., 1965.

Joy, Charles R. Race Between Food and Peop/New York Coward McCann,
Inc, 1961,

Orr, John B. The Wonderful World of Food. Garden Clty,N Y. Doubleday
& Company, Inc. (Garden City Bodks), 1958.

Ortleb, Edward P, “Ecology in the Elementary Classroom " Science and
Children, IV (February, 1966), 29.

“Some Environmental Obser¢ations for Young Chlldxen * *Science and
Chuldren, XI1 (Apnl, 1975) 24-25. LT

Fibm: >
Animals- Way$ They Eat. Encyclopaedia Bntanriica Films, Inc., n.d.
‘ 1]

Y
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, . : Lesson Seven: Water

Like the twq precedlng lessons, this section on the impottant rela-*
+ tionships between water and life is suitable for individual use. Itis

also suitable for use %y small groups, by a large cluster group, or by
an entire class.

] »
Behavioral Objectives
Affective: :

The pupils will express appreciation for the aesthetic qualities of
- water through art, music, or creative wnting. (Valuation)

»

Cognitive »
The pupils will make a blueprint fo record the (oot system of a

plant, (Know dg , response) .
v The puplls ompare root systems of fresh plants with thole of
* dry plants. (Analys:s, response) ' .
The pupils will frame precise questnons to gain understanding of an
observed phenomenon. (Synthesis, organization)
. v J

Teacl;ipg Strategies ~~

The teacher encourages the pupils to improve thel‘l skills of
observation through recording the characteristics of a fresh-plant and |
contrasting the characteristics with those of tHe same plant after 1t

. has dried. -

“The teacher uses a film to motivate the pupils to express their,
feelings through'.the arts.

Suggested Activities «

Each member of the group or class should carefully soak the soil
off the roots of a freshly dug dandelion or some other small plant. *

Each participant should record the configuration*of the plant by
naking’ a blueprint. (Instructions to the. pupil: On an unexposed
sheet of blueprin} paper, hold the plant in place with-a piece of glass.
Place the assembled paper, plant, and glass in bright sunlight until the
desired color contrast is obtained. Set the blueprint by placing it in a
solution of 29.6 milliliters of hydrogen” perox1de to 4.5 h}érs of
water.)

Next, the pupils should list observable changes ln theu’ plants due
to lack of water. The changes noted should be shared by all the
pupﬂs

Some of the children may want to atte pt to restore the plant to,
its earlier condition. - .

Cuttings of easy-to-root plants, such af geranum, mint, or pussy.
willow, should be started.
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. The learners should speculate about how growth m"ay come from *
the stems even though the original roots cannot be restored.

Show the class a white carnation (a cut flower). Pldee 1t in a glass
containing water that has been 'treated Wwith- faod coloring. Set the
glass in a warm, bright part of the classroom for a few hours. Make
no explanations. The pupils will observe a change i the color of the
carnation.

Allow the children ta speculate about what has happened and'to
form their- hypothesesﬁnto questions that .can be answerdd by a
“Yes’ or 4 “No” from the teacher.

Encourage the pupils to participate in the activities desgribed m.
the paragraphs that follow:

The class should read about the movement of wateg/in plant stems (
and roots (Selsam, Play with Plants). Some*of the. experlments
featured in Selsam’s%ook should be tried.» ¥~ ‘K

Pupils showing exceptlonal interest may bevdttracted to a prO]eCt
designed to meastire the pressure that- forceﬂhqund upward in plants
(Klein and Klein, “The Sap Is Rising”). '

Freshly picked, individual leaves of various kinds should bé tested
for rates of transpBation by puttirig them in sealed plastic bags and
placing the bags in warm sunight. ,

. The children shou)d observe the leaves and classify them under
i certain categori%g suth as “needlelike,”” “waxy,” and “‘broad.” | _— .

The pupils ‘should ynake generalizations about the relationsh1p
between physical characteristics of leaves and their rate of tram
spiration.

. The learners should try to greate experiments lhdl w:ll enable
them to see how rootsreach for water.  *

The teacher should r¢ad from the special-topic issue of Nature and -
Science entitled “Life in the Deserts.”

The members of the class should plan a number of WdyS they
might use to survive 1n a desert :

The pupils should dig a cone-shaped hole 1n an area where the sun
will shine on the soil. A sheet of plastic should be placed over the
hote in such’a way that there are no openings. Moisture will begin to’
collect on the underside of the plastic.,The class should discuss how
and why this is happening, and a method should be chosen to collect
the mo:stufe sO that 1t can be usad (If the plastic is:allowed to sag
slightly,"drgplets of water will gather at the low point and drop off.)

. Conduct-a class discussion about the fact that many people living
In communities have expended tremendous effort to provide water
for themselves

Show the ﬁ'u Rams/mwer In this unique film interpretive music
and patural sounds take the place of narration. .

\)' , o :)' , f -
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A'sk the children to express creatively ‘their Thoughts and feelings
. abouf® the aesthetlc qualities of water. The feacher might refer to
" these qualmes as “the nice things we find”’ about water or “the
things we enjoy’ abQut water. The child should be allowed freedom
of choue‘ in the manner of expressing humself or herself. He or she
may use prose or poetry, painting or sketching, music, drama, or
whatever, as long as he or she feels that he or she 1s commumca{mg

his or her i1deas Some of the pupils may want to share their work

with the class. Those who woutd rather not share 1t should.not be
forced to«do so. It 1s important, moreover, that everyone in the class

* . understand clearly that no grades will be gtven. .

¥

Resource Materials ’ 2 . ' ’
EQUIPMENT FOR ACTIVITIES ; .
Motion picture projector . ’ .
MQTE LS FOR ACTIVITIES,
BTueprint paper - .

* Food colonng
Hydrogen peroxide ' )
Plastic sandwich bags
A plastic sheet, approximately 1 2m x 1 2 m or larger
A white carnation (cut.flower) )

SELECTED REFERENCES

" Books and articles

Klesn, Richard M, and Deana T Klein. “How Roots Reach for Water,”
Ndture and Science, V (January §, 1968),14-15 .

Klein. Richard M, and Deana-T .Klein **The Sap Is Rising,” Nature and
Science, V(Mdrch4 1968), 2-3

“Life 1n the Deserts™ (special-topic 1ssue), Nature and Sczence \" (October
30 1967) . 7 ‘.

Selsam, Muljicent £ Play wrth Plants New York Witham Morrow and Co
1949. (See especrally pp 46 - 52)

Film

Rainshower Produced by.Dimension Balms. 1965 ®istnibuted by Churchill
Films '

s

Lesson Eig,h\t: Erosion .

. The relationships betwken crosion anq the balance of nature are of

reat importanco to a study of ecology.” Since young children are
naturally curious about the visible world around them, the many
causes of erosion wind, rain, fires, storms, water flow, land shifts,

* & and-the likd, as well as the use and abuse of nature by people and the

ERICT . 2.
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need for control by people—will hkely hold much attractioh for the
pupils as théy leam the concepts of this lesson and apply some of
these concepts in’‘expgriments and projects.

Although most of the material presenied here’is appropnate ~for
use by individuals and by small groups, the class as a whole can
bec®me involved in the sugested learning experiences and" can
benefit greatly in so doing. N ] -

Beléviora] Objectives . ‘
Affective ‘ ) o

The pupils will express feelings of social responsibility with respect
to ::?h caused by people. (Evaluation, characterization)
Coguttive

The pupils will carry out experiments ta determme the conditions
controlling the amount apd kinds of erosion that take place.
(Analysis, response) - '

The pupils will discuss the effects of erosnon in relatlon to a
balanced ecology. (Synthesis, response)

L

Teaching Strategies

+ The teacher provides opportunities for the children to observe
erosion taking place on "a- small scale by means of classroom
experiments.

The teacher makes use of a ﬁlm to Mlustrate erosion on a lagge

sca .
ﬁe teacher utilizes group discussion to draw atfention to the
interrelationships between people and erosion.

Sugguted Questions and Acuvmes

Paint severat large pieces of cardboard with calcimine solution, and
let-the pieces dry. :

Ask the pupils how they themselves might be able to cause the
paint to erode. Allow them to work injmall groups for the purpose
of trying to erode the calcimine.

As methods to erode the paint are devised, .they should be

. recorded by the pupi®s on the chalkboard.
In a dlass discussion have the learners identify examples of erosion’
in_nature that parallel the eroding processes used on the calcimine.
For example, the children may have used some kind of abrasion that
would have its parallel in nature with wind and water abrasion or
with abrasion caused by people and animals on heavily traveled
paths.
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Make two garden- type nursery flats watertight by lining them with
plastic. Fill one flat with rich loam and another with sandy soil.
Scatter mustard seed rather thickly on each flat.

When the seeds have sprouted, cover one-half ‘of each flat with
plastic to protect it. With the flez}(s slightly tipde rain can
be simulated 'to demonstrate the\differences in erosion bd different
kinds of soil.

Next, pull out a 2.5-centimeter=swide strip of mustard sprouts from
side to side of one of the boxes! Place the box with the cleared strip
in a horizontal position, and repeat the rain simulation procedure.
The pupils will be able to see erosion in the cleared strip. Then "tip
‘the box with the stnp to an uph|ll position, and water both boxes
again. These actions will speed up the erosich cons1derably In the
box with the cleared space. - c

Ask the children why the two flats were not affected by the wind
and the water in the same way.

"Give-each pupil a teaspoonful of soil from both flats. A sharpened
pencql can be used for a tool with which t(s_eparate the soil into
small piles donsisting of pieces of plant matter, sand, and the like.

. Comparisons should then be made of the composition of the two
kinds of soils, and conclusmh}should be drawn about the belation-
ship between the compositio the soil and the rate of erosion.

Children who show particular interest in soil composition should
be encouraged to compare more kinds of soil and also to “build”
some soil. They can then test several kinds ‘of soil for characteristics
of water retentign or compactlon and explain their findings to the
rest of the class. '

Show the' film Erosion—Leveling the Land to illustraf& erosion
and deposition of soil on a large scale. ’

Ask the folfowing pertinent questidns, and gall for discussion-

“Does erosion change the lives of people?” The class should
consider mud slides, earth slippage, sandstorms, silt in water, removal
and selocatlon of topsonl shlftmg beaches, and silt-filled harbors and
marinas.

. “Is all erosion caused by people?”’ The pupils should consider
changes brought about during the Ice Age, fire.caused by lightning,
runoff after rain, earth movement along fault lines causing rechannel-
ing and other changes in streams and rivers, alterations wrought by
the wind, effects of exfoliation, slides caused by ammal tunnels, and
meadows credted by beaver dams

“Are the results of erosion always harmful?” The children should
consider Yosemite* Valley, San Francisco Ray, mountain passes, and
the use of rivers for transportation.

) ’ ’ : 9.
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“Can people do anything abowf® erosion?” ‘The learners should
consider contour farniing; the provision of plant” covering for bare
ground: thg reseeding of burned areas; the construction of mud
control dams, drainage channels, and breakwaters, and other ™
methods of preventiorvand control . ' '

, ““Shotlld people try to control all or nearly all erosion?”” It is not
necessary to elicit ‘general agreement here. The prime concern of the
teacher at this time is for each pupil to form an opinion and to have

»  some reasens to support it. Opportunity should be provided fof the
children to reevaluate th&ir thinking, and the question should be left="
open-ended. .

~ »
Resource Materials
EQUIPMENT FOR ACTIVITIES
Mgtion picture projéctor

MATERIALS FOR ACTIVITIES. . « . .
., Calcimine paint pe ~ . v : .
Cardboard-a supply of assorted large pieces, =~ . .+ - .
Garden-type nursery flats (twoy—  * T
o Mustard seeds ' ' Ty e ‘
Plastic sheets--four pieces, each approximately | m ‘(jm . )
Spriftkler bottles or cans - : l
®  SELECTED REFERENCES Co ' -
Books and other publications . . . *
Bauer, Helen. Water Riches or Rwn. Garden City, NY. Doubleday &
Company, Inc., 1959. . Y . }
Bendick, Jeanne The Wind Chigago. Rand McNally & Co,. 19‘ (Fe
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